Costimulation-induced rounding in Tetrahymena thermophila: early cell shape transformation induced by sexual cell-to-cell collisions between complementary mating types.
Mixing of starved cells of complementary mating types of Tetrahymena thermophila induces shortening of their longitudinal length within 10 min of mixing. This early morphogenetic transformation in preconjugant sexual interaction (costimulation period) was named "costimulation-induced rounding" (CIR). CIR is the earliest morphological change that has ever been found in the costimulation period and differs from "synchronous rounding" in the vegetative cell cycle, because CIR cells are still able to form food vacuoles, while cells in synchronous rounding do not have this ability. When sexual cell-to-cell collisions between two mating types were hampered by unidirectional stirring for 20 min after mixing of the two mating types, both CIR and conjugation were delayed by 20 min. When secreted materials needed for the onset of costimulation were removed by washing the cells with 10 mM Tris-HCl, pH 7.4, before mixing the two mating types, both CIR and conjugation were delayed by about 30 min. CIR-like rounding was not induced by cell-free medium either from the opposite mating type or from mixed costimulated cells. These results indicated that CIR is induced when cells are activated to form conjugating pairs by cell-to-cell collisions between complementary mating types in the presence of secreted molecules.